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Inflammatory Bowel Disease
Inflammatory bowel disease (IBD) is a disease that causes
chronic inflammation of the gastrointestinal (GI) tract.

There are 2 major types of IBD: ulcerative colitis and Crohn disease.
Ulcerative colitis affects only the colon (large intestine) but Crohn
disease can affect any part of the GI tract, most often the end of the
small intestine and beginning of the colon.

Who Gets IBD?
The cause of IBD is unknown, but 4 factors are thought to play a role:
genetics, the environment, intestinal bacteria, and an abnormal im-
mune response in the gut. Inflammatory bowel disease is most of-
ten diagnosed in people between ages 15 and 30 years.

Symptoms of IBD
Inflammatory bowel disease symptoms can range from very mild to
very severe. They include diarrhea, blood in the stool, abdominal
pain, fever, fatigue, and weight loss.

Some symptoms of IBD result from inflammation of parts of the
body outside of the GI tract. These include joint pain/arthritis, eye/
vision problems, certain types of rashes, and liver disease.

Often, symptoms can be stable and then suddenly worsen dur-
ing a flare, which can require extra treatment. Flares can be very dan-
gerous, even life-threatening, if untreated because they may lead
to severe infection, bleeding, or bowel perforation.

Diagnosis
Inflammatory bowel disease is diagnosed by a combination of a care-
ful patient history, imaging tests such as radiography or computed
tomography scans, and endoscopic evaluation with a camera in-
side the GI tract. Common infections that can cause diarrhea should
be ruled out by stool and/or blood tests. No single blood test is di-
agnostic of IBD, but some blood test abnormalities seen in IBD in-
clude anemia, elevated inflammatory markers, electrolyte abnor-
malities due to diarrhea, low albumin due to both inflammation and
poor absorption of nutrients, and vitamin deficiencies (in Crohn dis-
ease) due to poor absorption of nutrients.

Endoscopic evaluation can include upper endoscopy, colo-
noscopy, or both, depending on where the symptoms are located
and whether ulcerative colitis or Crohn disease is suspected. Dur-
ing this procedure, biopsies of the GI tract are taken, which often
confirm the diagnosis.

Treatment
Treatment of IBD depends on how severe the disease is. Mild dis-
ease is treated with anti-inflammatory medications, which can be
taken either by mouth or as suppositories/enemas. More severe

disease is treated with immunomodulator or immunosuppressant
medications (often the same as those used for other autoimmune
diseases). These can be taken by mouth, by injection under the skin,
or by intravenous infusion. Flares often require steroids as extra treat-
ment. Patients with severe disease who do not get better with medi-
cations may require surgery.

People with IBD that involves the colon are at increased risk of
colon cancer. Therefore, they need to have routine colonoscopies
throughout their lives.
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Crohn disease most commonly 
involves the end of the small 
intestine and beginning of the 
colon and may affect any part 
of the GI tract in a patchy pattern.

Ulcerative colitis typically begins 
in the rectum and may extend 
continuously to involve the 
entire colon. 

Crohn disease may 
affect all layers of 
the bowel wall.

Ulcerative colitis usually 
affects only the inner 
layer of the bowel wall.

FOR MORE INFORMATION

• Centers for Disease Control and Prevention
www.cdc.gov/ibd

• Crohn’s and Colitis Foundation of America
ccfa.org

To find this and previous JAMA Patient Pages, go to the Patient
Page link on JAMA’s website at www.jama.com. Many are available
in English and Spanish.
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IBD therapy development timeline

(Morphic Therapeutic)



Genetics of IBD predisposition – many associated variants 
pointing to known drug targets
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Personalised Anti-TNF Therapy in 
Crohn’s disease (PANTS)
Prospective uncontrolled observational cohort study of 1610 anti-TNF naïve patients from 

118 UK sites treated with infliximab (n=955) or adalimumab (n=655).

• Minimum 12 months follow-up

• 25% of patients experience PNR at week 14

• 40% of patients in steroid free remission on drug at week 54

Aims
To identify genetic determinants of 

• Primary non-response to anti-TNF therapy at week 14

• The development of antibodies to anti-TNF therapy



Genome-wide association studies (GWAS)
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response 
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and HBI ≤4?

No to both

Yes to either

No to both

Yes to
one

Yes to both

No
to either

Yes
to both



PNR compared to remission
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Evolution of anti-drug antibodies
with or without detectable drug

Anti-drug antibodies (ADAs) were measured serially at trough using the 
IDKmonitor total ADAb ELISA assay (see Nice et al., Aliment Pharmacol
Ther. 2021 for validation)



Association to time of antibody development
A strong signal on chromosome 6

Chr. Top variant Minor Allele 
Frequency

Hazard ratio P-value Replication

6 rs2097432 20% 1.68 4.2 x 10-13 7.84 × 10-4

11 rs12721026 6% 0.46 4.76 x 10-8 0.49



Understanding the signal on chromosome 6



HLA-DQA1*05 underpins the association



HLA-DQA1*05 underpins the association

~40% patients at risk



HLA-DQA1*05 underpins the association



No evidence of effect heterogeneity 



Association holds up at higher immunogenicity thresholds

Additionally, carriage of HLA-DQA1*05 was associated with higher 
maximal anti-drug antibody titers (Pinfliximab = 8*10–10; Padalimumab = 0.002)



Evolution of ADAs by genotype & immunomodulator
(ADA titre ≥10AU/ml at any time)



Evolution of ADAs by genotype & immunomodulator
(ADA titre ≥10AU/ml at any time)



Evolution of ADAs by genotype & immunomodulator
(ADA titre ≥10AU/ml at any time)



Evolution of ADAs by genotype & immunomodulator
(ADA titre ≥10AU/ml at any time)



Evolution of ADAs by genotype & immunomodulator
(ADA titre ≥10AU/ml at any time)



Potential clinical implications of DQA1*05 association

The clinical implications of this association need to be explored before 
incorporating this marker into personalised treatment algorithms to 
maximise benefit and minimise harm from anti-TNF therapy

Questions:

1. Should infliximab monotherapy be avoided in the ~40% of Crohn’s 
patients who are DQA1*05 +ve?

2. Is this finding relevant to anti-TNF treatments in other diseases?

3.  Is this finding relevant to other biologics?



Next: Anti-TNF immunogenicity in IBD BioResource

• A cohort of 35,000 IBD patients, many on anti-TNF 
with linkage to health records and therapeutic drug monitoring for some

• Ongoing work on linking the drug monitoring data to research records
• 1115 patients with secondary loss of response and 3062 with sustained response

(phenotyping work by Qian Zhang) 

Research questions:
• Further refining the HLA signal, searching for secondary associations
• Can we show: DQA1*05 carriage → higher risk of loss of response?
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Higher risk immunogenicity rate to second anti-
TNF in patients patients who developed antibodies 
against the first one

Results Patients who developed immunogenicity to 
adalimumab (first) were more likely to develop 
immunogenicity to infliximab (second) (64% vs 40%, p < 
0.001), and patients who developed immunogenicity to 
infliximab (first) were more likely to develop immunogenicity 
to adalimumab (second) (34% vs 20%, p = 0.002).



Sequence comparison between infliximab and adalimumab

“Sequence comparison between infliximab and adalimumab.
The CDRs are highlighted by black frames and labelled. The residues that platy crucial roles 
in the antibody-antigen interaction are framed with blue frames. Adopted from Hu S et al” 
from Liu et al. PLoS One 2018

Follow up is needed, please email me if you are interested! 



HLA 4D by drug





Understanding the signal on chromosome 6

• The region includes the human leukocyte antigen (HLA) genes 
involved in immune response
• We have predicted the HLA alleles using statistical imputation 

techniques and have verified their accuracy
• Repeat the analysis at 2D and 4D resolutions and AA residues 

(Image by 10X Genomics)


